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ABSTRACT:  A  facile  method  for  the  preparation  of  1,3-dlamlno- 
2,4,6-trlnltroben2ene,  IV,  from  commercially  available  1,3- 
dlmethoxybenzene,  I,  Is  described.  The  method  gives  yields  of 
147  parts  of  IV  per  100  parts  of  I  and  Is  easily  adaptable  to 
commercial  scale  production. 


Cc-iTiricrclal  grade  I  le  sulfonated  to  v<hat  Is  probably  a  mlxtu^^e 
of  sulfonic  acids,  II,  and  the  mixture  Is  then  nitrated  with¬ 
out  Isolation  to  l,3-dlT.€thoxy-2,4,G-trlnitrobenzene,  III,  at 
low  temperatures.  The  treatment  of  III  with  metbar.ollc  ammonia 
or  solutions  of  ammonium  acetate  yields  IV  In  a  high  degree  of 
purity. 


Several  experimental  procedures  fo’’  tne  prepartlon  of  large 
particle  size  IV  are  described, 
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This  report  describes  a  new  synthesis  of  1,3-ciiamlno- 
itjh.trlnltrobenzene  from  1  j  3-dlmethoxyben2ene .  Results 
Indicate  that  the  procedure  can  be  readily  adapted  to  plant 
ale  production.  This  work  was  performed  under  Task  No. 
-AU,  Chemistry  of  High  Enei-gy  Compounds. 
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HEAT  RESISTANT  EXPLOSIVES  III 
1  j  3-DIflViiN0-2.  ^  .d-TRINITROBENZENE, 
DATS,  FROM  1 , S-DIMETHOXYBENZENE 


INTRODUCTION 

Prelir.tnary  small  scale  tests  Indicated  that,  as  had  been 
predicted  In  ttipse  laboratories,  l,3-dlamino-2,A,6-trlr.itroten- 
zcne  (DATB'  r-'.iffht  well  meet  the  requirements  for  a  heat-realB- 
tant  ineensltlve  explosive.  This  prompted  the  Organic  Chemistry 
Division  to  undertake  the  development  of  methods  suitable  for 
the  prod'ictlon  of  this  explosive  in  quantities  sufficient  for 
large  scale  tests. 

A  method  developed  by  Shipp  and  Hill  (la)  Involved  the 
nitration  of  m-nltroanlltne  to  2,3,^,6-tetranl  roanlllne  followed 
by  the  amlnatlon  of  this  compound  to  BATB.  The  method  was  some¬ 
what  time-consuming  and  Increased  demands  for  OATB  for  large 
scale  testing  programs  made  it  difficult  for  the  NOL  pilot 
plant  to  supply  sufficient  quantities  by  this  route.  Efforts 
were  therefore  Initiated  to  improve  the  existing  procedure  and 
to  find  new  routes  by  which  this  material  could  be  manufactured 
1"  large  ouant'tlet.  Kaplan  (lb)  has  accomplished  the  former 
objective  with  the  development  of  an  elegant  and  facile  con¬ 
tinuous  process  for  the  m-nltrcartiltne  nitration;  the  present 
report  describes  a  successful  effort  to  meet  the  latter  re¬ 
quirement.  The  net  result  of  the  overall  program  has  been  the 
development  In  these  laboratories  of  three  distinct  procedures 
for  the  manufacture  of  OATB,  each  of  which  Is  believed  to  repre¬ 
sent  substantial  improvement  ovpr  the  best  previous  method,  the 
conversion  of  styphnlc  acid  to  dlchl orctrlnltrotenzcne  then  to 
DAT3  as  reported  by  Haas,  Feuer  and  Haroan  (Ic). 


DISCUSSION 

Since  It  has  been  demonstrated  that  tetranltroanlllne  could 
be  converted  to  2,H,6-trlnltro-3-methoxyanlllne  which,  in  turn, 
could  be  amlnated  to  OATS  (la).  It  seemed  reasonable  that  l.S- 
dl!r;ethoxy-2,4,5-crlnltrobenzene  could  be  amlnated  by  similar 
procedures.  The  problem  evolved  Into  one  of  finding  a  suitable 
method  for  the  preparation  of  the  dlmecroxytrlnltrobenzene .  The 
synthesis  of  this  corapouna  from  2,-4-dlnltrt're5orclnol  by  methyl- 
atlon  followed  by  nitration  had  been  reported  by  Vermeulen  (2) 

In  1919.  This  procedure  seemed  too  Involved  and  the  direct 
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nitration  of  Ti-dlti.ethoxybenzene,  available  In  large  quantities 
fron^  the  Konp.ers  Conipany  at  about  $1. 70/lb.,  was  considered  as 
more  reaalbl*/. 


In  the  rii-st  conditions  tried,  the  dlmethoxybenzene  was 
ailo'.ied  to  ot  ind  In  a  n-ixture  of  9656  nitric  acid  and  acetic 
ar.i.ydrlde  for  twenty  five  hours  at  room  temparature .  The  pro¬ 
duct  obtained  In  8?^  yield  was  l,5-dlmethoxy-2,4-dlnltrobenzene . 
'Dubinin  (3)  has  rcpiTted  the  same  compound  as  resulting  from  the 
treatment  of  1 . 5-dlmethoxv-2-nltro~4-tert-butvlbenzene  with  nitric 
acid  In  acetic  anhydride  as  have  Carpenter,  Easter  and  .s'ood  (4) 
from  the  treatment  of  1 . S-dlinethoxy-2. 4-dl-tert-butvlbenzene  with 
nitric  acid  In  a  mixture  of  acetic  acid  and  acetic  anhydride. 

Due  to  tne  similarities  between  phenol,  resorcinol  and 
1 , 3-dlmethc>;ynenzepe,  methods  used  In  the  preparation  of  picric 
and  styphnlc  acids  were  next  considered.  Since  the  iii€!thoxyl 
group  exerts  an  activating  effect  towards  electrophyllc  attack 
at  tr.e  ortho  and  para  positions,  and  since  its  effect  Is  about 
as  great  as  that  of  the  hydroxyl  group.  It  was  surmised  that  the 
nitration  of  1 , 3-d Imethoxybenzene  would  be  rapid  and  that  low 
temperatures  would  suffice.  This  6eer..ed  especially  likely  since 
in  this  co.T.pound  the  2-,  4-  and  b-positlons  are  doubly  activated, 
ind  It  was.  Indeed,  found  to  be  the  case. 

Picric  acid  Is  made  from  phenol  (5,6,7)  In  7'?-90%  yield  by 
tr.e  treatment  o*'  Its  sulfonation  products  with  nitric  acid.  The 
process  requires  approxi.mately  twenty-four  hours  for  large  scale 
rui'.s . 


Rorsche  and  Feske  (8)  prepared  styphnlc  acid  frcm  reeorclnol  In 
rJOi  yield  using  a  similar  procedure. 
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Modifications  of  this  procedure  proved  to  be  very  satisfactory 
In  the  preparation  of  l,3-dlr:athoxy-2, 4,6-trlnltrobenKene . 


Small  scale  runs  using  10.5  g  of  the  dlmethoxybenzene  required 
approximately  one  hour  for  completion  and  gave  yields  of  875^. 

The  products  were  of  good  quality,  usually  melting  at  121®-1?3*^. 

A  single  recrystalllzatlon  generally  raised  the  melting  points 
to  124°-125°,  the  same  as  that  reported  by  Vermeulen  (2).  Larger 
runs  required  considerably  more  time  due,  at  least  In  part,  to 
our  Inability  to  maintain  adequate  cooling  and  stirring  in  the 
laboratory.  Large  excesses  of  both  sulfuric  and  nitric  acids 
were  used  to  facilitate  handling  of  the  thick  reaction  mixture 
rather  than  to  enhance  the  reaction.  Optimum  quantities  were 
found  to  be  one  volume  of  the  dlmethoxybenzene  to  six  volumes 
of  sulfuric  and  four  volumes  of  nitric  acida.  The  nitration 
product  tended  to  float  to  the  top  of  the  acid  mixture  giving 
it  a  consistency  much  like  pancake-batter.  If  the  temperature 
during  the  nitration  was  allowed  to  rise  above  30°,  gassing  of 
the  mixed  acid  was  appreciable  and  foaiulng  of  the  thick  mixture 
became  a  further  problem.  Attempts  to  reduce  foaming  by  In¬ 
creasing  the  volume  of  sulfuric  acid  had  an  adverse  effect  prob¬ 
ably  because  the  specific  gravity  of  the  add  mixture  was  raised, 
thereby  increasing  the  tendency  of  the  product  to  float.  The 
use  of  both  705^  ar  i  9016  nitric  acid  produced  good  yields  but  the 
90%  acid  tended  to  Increase  gassing  and  foaming.  These  problems 
were  apparently  minimized  when  7C^  acid  was  used,  the  tempera¬ 
ture  kept  below  30'^,  and  stirring  was  at  a  moderate  rate  with 
a  heavy  duty  stirrer  blade  the  length  of  which  was  almu.st  equal 
to  the  diameter  of  the  flask. 

In  plant  operations  It  might  be  possible  to  recover  the 
product  by  direct  filtration;  in  the  laboratory,  however,  drown¬ 
ing  In  crushed  Ice  was  more  practical.  The  drowned  mixture  should 
be  filtered  Immediately  to  eilral-iate  the  possibility  of  hydrolytic 
cleavage  of  methoxyl  groups.  In  one  run  using  735  g  of  dlmethoxy- 
henzene,  Che  drowned  mixture  stood  overnight  at  room  temperature 
before  rilt’-atlon.  The  yield  was  reduced  to  1756  and  the  product 
was  yellower  than  any  other  obtained  during  this  Investigation. 
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Cn  the  filtrate  vielRed  additional  solid  tuaterlal 

of  which  2^  IS  was  recovered  oy  filtration.  A  recrystalllzed 
sample  cf  this  compound  melted  at  85^-860  and  ivas  Identified 
as  2,t,h-trl nltro-3-methcxypiienol  by  amlratlon  to  2,4,6-trlnitro- 

3-aminopi\enoi , 

Since  even  90'J^  nitr-lc  acid  contains  considerable  water. 

It  seemed  probable  that  the  exotherm  experienced  during  the 
addition  of  nitric  acid  was  due.  in  part  to  the  hydration  of 
tie  sulfuric  acid.  Substituting  a  pre-cooled  sulfurlc-nltrlc 
acid  mixture  for  nitric  acid  In  thta  step  resulted  In  no  appre-- 
clable  improvement  and  Indicated  that  this  effect  was  negligable. 

Other  modif ication.s  of  the  process  Included  dilution  of  the 
Hiilfonatlon  mixture  with  water  prior  to  nitration,  the  use  of 
mixed  acids  In  a  one  step  reaction,  reversing  the  order  of 
addition  of  the  acids,  and  the  use  of  concentrited  nitric  acid 
only. 

In  one  reaction  using  52.3k  of  the  dimeth jxy benzene  and 
300  mi  of  sulfuric  acid,  100  ml  of  water  was  added  to  the 
reaction  mixture  after  sulfonatlon  In  an  attempt  to  cut  down 
foaming.  On  nitration  with  200  ml  of  90f(  nitric  add,  the  pri¬ 
mary  product  was  l,5-dl!r.ethoxy-2,^-dlnlti'obenzene. 

'.'.hen  mixed  acids  were  used  In  an  attempted  one-step  ni¬ 
tration,  the  reaction  temperature  was  much  niore  difficult  to 
control  and  rose  to  30®  during  the  addition  of  the  acid.  The 
reaction  mixture  became  very  dark  and  resinous.  Indicating  that 
considerable  oxidation  had  taken  place.  After  a  difficult  work¬ 
up  the  only  product  Isolated  was  l,5-dlmethoxy-2,4-dlriltrobenzene. 

I;;  cases  where  only  nitric  acid  was  used,  and  where  the  order 
■f  addition  of  nitric  and  sulfimic  acids  was  reversed,  considerable 
degradation  took  place,  but  the  primary  product  was  again  1,5~ 
trefcensene  ,  Tnls  Is  somewhat  difficult  to 
I'econclle  with  our  thinking  as  to  the -mechanism  of  the  reaction. 

M  i  pnerally  accepted  view  Is  that  In  nitrations  of  such 
cornoounds  as  phenol,  the  entry  of  the  first  nltro  group  Into 
lih^  uclscule  1  .'5  extremely  rapid  and  exothermic,  and  that  the 
heat  generated  In  the  reaction  promotes  tne  oxidative  destruc- 
I'oii  :■!'  tnc  molecule.  It  Is  also  generally  held  that  sulfonatlon 
prloi-  to  nitration  reduces  this  effect  because  the  sulfotiatlon 
j-nacLlon  Is  less  vigorous  and  the  subsequent  replacement  of  the 
sulfcnic  acid  group  is  considerably  less  exothermic  than  the 
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replacement  of  a  hydrogen  atom.  Olaen  and  Ooldateln  ^7)  found 
that  in  the  preparation  of  picric  acid  a  mixture  of  r.ono-  and 
disulfonio  acids  was  formed  In  the  sulf ©nation  step.  In  1,3” 
dlmethoxybenzene,  the  2-,  4-,  and  h-posltlons  are  all  doubly 
activated  and  the  trlsulfonle  acid  might  be  expected  to  form 
under  the  couditioua  of  the  sulfonatlon  reaction  (30  min.  to 
1  hr.  at  100°).  This  is  supported  by  the  fact  that  when  ni¬ 
tration  was  performed  without  prior  sulfonatlon  at  a  tempera¬ 
ture  below  60°.  and  when  the  order  of  treatment  with  nitric  and 
sulfuric  acids  was  reversed  at  temperatures  of  20°  or  lower, 
only  the  dlnltro  compound  could  be  Isolated.  This  indicates 
that  substitution  at  the  sterlcally  hindered  2-posltlon  may  taKe 
place  under  the  more  vigorous  conditions  of  sulfonatlon  reaction 
and  that  the  sulfonic  acid  group  In  this  position  Is  replaced 
by  the  smaller  nltro  eroup  more  readily  than  lo  a  hydrogen. 
However,  since  the  dlnltro  compound  was  again  obtained  by  ni¬ 
tration  with  90^  nitric  after  first  diluting  the  sulfonatlon  — 
mixture  with  water.  It  appears  that  the  trlsulfonle  acid  may 
never  have  been  formed.  It  might  have  been  expected  that  the 
dlnltrosulfonlc.  add  would  result  under  these  conditions.  This 
apparent  anomaly  deserves  further  Investigation. 

A  small  scale  run  was  carried  out  using  2  g  of  dlmethoxy¬ 
benzene,  12  ml  of  95^  sulfuric  acid  and  6  ml  of  fvyi  niti-io  to 
determine  what  would  happen  should  the  control  of  the  tempera¬ 
ture  get  out  of  hand.  The  nitric  acid  was  added  rapidly  from 
a  pipette  In  2  ml -port Iona.  The  temperature  rose  very  rapidly 
and,  by  the  time  4  ml  had  entered.  It  had  reached  100°.  Further 
additions  of  acid  resulted  In  cooling.  The  reaction  mixture 
was  not  as  clear  as  under  normal  conditions  but  was  not  resinous. 
There  was  no  tendency  to  foam  and  much  of  the  product  had  dis¬ 
solved  at  the  higher  temperatures.  The  yield  v'las 

A  summary  of  nitration  reactions  is  given  In  Table  I. 

Amlnatlon  of  1.3-Dlmethoxy-2.4.6-trlnltrobenzenet  Procedures 
used  in  I"-''-!*  amlnatlon  of  2,3,4” 6-tetranltj?oanillne  were  easily 
adaptable  to  l,3-dlmethoxy-2,4,6-trlnltrobenzene  with  good  yields. 


I 


1 


I 


se. 


5 

CONFIDENTIAL 


CONFIDENTIAL 
NAVOHD  Report  6208 


When  a  benzene  solution  of  the  dlmethoxytrlnltiobenzene  was 
allowed  to  stand,  with  methanollc  ammonia  for  30  min.,  an  ex¬ 
cellent  quality  of  l,3-dia!i;lr;o-2,iij 6- trinitrobenzene  resulted. 

Tiie  only  urawbacK  was  the  amail  particle  which  Is  also 

the  case  wnen  DATB  Is  prepared  by  si.nllar  procedures  frorn  tetra- 
nltroanlline. 

The  small  particle  size  Is  probably  due  to  the  rapid  rate 
of  reaction  and  the  low  solubility  of  the  product  In  the  reaction 
solvent.  Efforts  were  made  to  retard  the  rate  of  reaction  by 
substituting,  solutions  of  ammonium  acetate  and  ammonium  acetate- 
acetic  acid  In  methanol  for  the  methanollc  ammonia.  Variations 
of  these  procedures  resulted  in  particle  sizes  ranging  from 
20'  to  100  mtcrons,  An  adverse  effect  on  vacuum  stability, 
resulting  in  values  of  ^<.3  to  7.12  cc  of  gas  per  gram  per  hour 
at  260°,  may  fiave  been  due  to  Isiconplete  removal  of  acetic  acid 
from  the  product.  It  Is  ncte'worthy  that  in  a  qualitative  run 
a  small  amount  of  dlmethoxy trlnltrooenzene  in  an  acetic  acid 
solution  of  ammonium  acetate,  heated  over  night  on  a  steam  bath, 
yielded  a  product  melting  at  283°-2£'*°  and  having  a  particle 
Size  oi  p'uO  niici'uiia. 


EXPERIMENTAL 

Nitration  of  1 . 3-Dl.methox.vbenzene .  The  optimum  procedure 
for  thj  preparation  of  1, 3“dl!r,ethoxy-2, 4,6-trlnltrobensene  Is 
de.sori'Del  together  wltl.  two  procedures  which  give  good  yields 
of  i,5-'i'.methoj(y-2,4-dlnltroben2ene. 

r  .  3“Dlmethoxv-2.4.6-trlnltrobenzene;  A  12  liter  3-rieck 
round  bottom  flask  was  fitted  with  a  dropping  funnel,  thermo¬ 
meter  and  ir.eciianlcal  stirrer  .vlth  a  heavy-duty  Teflon  blade 
wi'.ose  lengtli  was  almost  equal  to  the  diameter  of  the  flask. 

The  flask  was  charged  with  4200  ml  of  95^  sulfuric  acid,  735  E 
of  1, 3”dl,metho.ryhenzene  was  added  rapidly  with  stirring  and 
the  te.mperature  raised  to  90'^-100°  on  a  steam  oatn.  rne  solu¬ 
tion  turned  green  and  on  contlmied  heating,  a  grey  precipitate 
formed.  After  30  min.  at  90o-100°,  the  steam  bath  was  replaced 
i.y  an  efficient  ice-salt  bath  and  the  temperature  lowered  to 
■'-'-10*^’.  A  volume  of  2800  ml  of  70i6  nitric  acid  was  then  added 
througii  tiie  dropping  funnel  during,  the  course  of  2.5  hours  the 
I’.ate  being,  slow  enough  to  keep  the  temperature  from  rising  above 
30".  The  reaction  was  extremely  exothermic  ai;d  i-equlrsd  very 
elTlcient  cooling.  The  solution  turned  red-bre-wn  and  as  the 
rt'.’ictlon  prcgiessed,  a  tan  precipitate  formed  and  tended  to 
iTcat  on  top  o.f  the  reaction  mixture  and  to  coat  the  walls  of 
the  flask.  Since  Inadequate  cooling  or  stirring  at  this  point 
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caused  considerable  foam  formation,  stirring  was  at  a  moderate 
speed  but  sufficient  to  continuously  fold  the  batter  below  the 
suri’ace  of  the  solution  and  to  break  the  cake  on  the  walls. 

After  about  l4o0  ml  of  nitric  acid  had  been  added,  there  was 
no  further  exotherm  and  the  remainder  of  the  acid  was  added 
more  rapidly.  The  mixture  was  stirred  for  about  15  nln.  after 
the  addition  of  the  nitric  acid  waa  complete  then  poured  Into 
sufficient  crushed  ice  so  that  considerable  remained  unmelted 
after  all  of  the  reaction  mixture  had  been  added.  As  soon  as 
the  ice  was  completely  melted,  the  mixture  was  filtered  through 
a  sintered  glass  funnel  and  the  filter  cake  washed  thoroughly 
with  cold  water.  After  drying  first  in  air  then  in  the  oven 
at  30°f  tl"*®  crystalline  crude  product  was  slightly  yellow  fine 
needles,  m.p.  121°-123°.  Yields  were  from  83-87/8.  After 
crystallization  from  ethanol,  the  product  melted  at  1240-125® 

and  had  an  impact  sensitivity  257  cm  (if"*  0.1)  on  sandpaper - 

(NOL  machine,  type  12  tools).  The  crude  product  was  sufficiently 
pure  to  be  used  directly  in  the  amlnatlon  step. 


1. 5-Dimethoxv-2.4-diriitroben2ene.  Method  It  A  100  nl 
three-neck  mund  hottorr,  flask  fitted  with  a  mechanical  stirrer, 
dropping  funnel  and  thermometer  waa  charged  with  a  solution  of 
5  ml  90^  nitric  acid  in  20  ml  acetic  anhydride  and  the  tempera¬ 
ture  lowered  to  5®  on  an  ice  bath.  A  solution  of  2.1  g  1,3“ 
dlmethoxybenzene  in  5  ml  acetic,  anhydride  was  added  dropwlse 
with  vigorous  stirring  over  a  15  min.  period,  tne  rate  of  addition 
being  slow  enough  to  prevent  the  temperature  from  rising  above 
25® i  The  reaction  was  very  exothermic  and  the  mixture  turned 
a  bright  green.  After  addition  was  complete,  cooling  was  re¬ 
moved  and  stirring  continued  for  about  three  hours,  during  which 
time  there  appeared  no  further  tendency  to  self  heat.  Stirring 
was  then  discontinued  and  the  reaction  mixture  allowed  to  stand 
at  room  temperature  for  22  hours.  Tne  contents  of  tVie  flask 
were  poured  into  200  ml  of  crushed  Ice  and  water,  stirred 
vigorously  for  a  few  minutes  and  filtered  through  a  sintered 
glass  funnel.  The  filter  cake  was  washed  thoroughly  with  cold 
wa'vjr  and  dried  in  vacuum  desiccator  over  cacig.  The  yield  was 
2.83  g  (8258)  of  a  wine-colored  crystalline  solid  melting  at 
142®-1430.  On  treatment  with  charcoal  and  recrystalllzlng 
from  ethanol  the  melting  point  was  raised  to  154®-155°,  and  the 
product  was  yellowish  tan  needles.  Method  II;  A  500  ml  3-neck 
round  bottom  flask  fitted  with  a  mechanical  stirrer,  a  dropping 
funnel  and  a  thermometer,  was  charged  with  20  mi  of  90S8  nitric 
acid.  With  vigorous  stirring,  52.5  g  of  1,3-dimethoxyDenzene 
was  added  dropwlse,  and  the  temperature  maintained  at  45®-50® 
hy  external  cooling.  The  reaction  miTt-ure  turned  a  very  dark 
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red  arid  there  was  a  copious  evolutlorr  of  brown  fumes.  The 
addition  was  complete  In  about  20  minutes,  the  temperature 

x-i  i__  _ji j —  fr-ri  ilr\Ci 

ivCitiiJ  <1 J.  i  t-'weu  L.U  i.u  vjv./'  ctu  auuxoj.utiax 

minutes  after  which  self-heating  ceased  and  the  solution 
had  turned'  deep  green  In  color.  After  an  additional  90  min¬ 
utes  without  cooling,  the  temperature  had  dropped  to  35°  and 
the  color  had  changed  to  deep  red.  A  volume  of  200  ml  of 
crushed  ice  and  water  was  added  with  stirring  whereupon  the 
product  coagulated  into  a  gummy  mass.  The  supernatent  liquor 
was  decanted  off  and  the  gummy  residue  triturated  in  100  ml  of 
hot  glacial  acetic  acid.  On  cooling  In  ice,  fllterltrg  and 
washing,  thoi'oughly  with  cold  water,  the  residue  was  dried  in 
the  nven  at  ll6°.  The  yield  was  50  g  (58^)  of  tan  needles 
melting  at  151°-153°- 


Ainlnatlon  of  1.3-Dlmethoxy-2.4.6-trlnltrobenzene.  In 
this  "section  a  standard  amlnation  procedure  using  methanollc 
ammonia  Is  ''escribed  together  with  several  experimental  pro¬ 
cedures  designed  to  give  larger  particle  sizes,.  The  bulk  of 
the  dlmethoxy trlnltrobenzene  prepared  in  this  work  has  been 
aminated  using,  the  improved  methods  of  Shipp,  Hail  and  Hill 
(0)  and  will  be  reported  In  a  subsequent  NAVORD  Report. 


Amlnation  With  Amonla:  A  200  ml  3-neck  round  bottom  flask 
was  fitted  with  a  mechanical  stirrer,  a  thermometer  and  a  dropping 
funnel.  A  volume  of  25  ml  of  absolute  methanol  was  add  d  to  the 
I'lask,  cooled  to  7°  and  saturated  with  anhydrous  ammonia.  Ten 
g.rain.g  of  1 , 3-dlmethoxy-2, A ,6-trlnitrobenzene,  was  dissolved  in 
50  ml  of  warm  benze-ne,  the  solution  filtered  and  a  small  amount 
of  Insoluble  residue  on  the  filter  was  washed  with  an  additional 
10  ml  of  benzene.  The  filtrate  and  washings  were  cooled  to  room 
temperature  and  added  dropwlse  with  cooling  and  stirring  to  the 
methanollc  ammonia.  The  addition  required  10  minutes  and  the 
reaction  temperature  was  not  allowed  to  rise  above  13°.  During 
tne  addition,  the  solution  immediately  becomes  red-orangelh 

•ww'J.  'w'i  G  V..  UWKLVI  m.  w*  w 

ring  and  cooling  was  continued  for  an  additional  20  minutes  after 
which  the  yellow  solid  was  collected  by  filtration  and  washed 
with  ethanol.  After  drying  I’lrst  in  air  then  In  the  vacuum 
oven  at  116°,  the  product  was  8,**4  ^  (96^)  of  a  very  fine  yellow 
crystalline  material  wlting  at  286*'-267°  (very  slight  decompo- 
sltlon).  Vacuum  stability  -  1.7  cc/g/hr.  at  260°,  rarticie 


'a  mi  r»r>nr»‘S; 


Amlnation  with  Ammonium  Acetate:  To  a  solution  of  ten  grams 
of  ammonium  acetate  In  50  ml  of  absolute  ethanol  and  10  ml  of 


8 

CONFIDENTIAL 


CONPIDENTIHL 
KAVCRD  Report  6208 


benzene  was  added  In  one  portion  at  70®,  fifty  grama  of  1,3- 
dimethoxy“2,4,6-trlnltroben?.ene  in  50  ml  of  abaolute  ethanol 
and  30  ml  of  benzene,  A  yellow  precipitate  began  to  form 
immediately.  The  reaction  mixture  was  heated  for  15  minutes 
on  the  steam  oath,  cooled  to  50®,  filtered  and  the  filter  cake 
washed  on  the  funnel  first  with  absolute  ethanol  then  with 
ether.  The  glistening  yellow  crystals  were  dried  first  in 
air  then  in  the  vacuum  oven  at  ll6®.  The  yield  was  3.79  g 
(8656),  m.p.  283®-.284®  (dec.).  The  particle  size  was  5O-6O 
microns.  In  the  vacuum  stability  test  at  260®  tij.e  product 
gave  4.3  cc  of  gas/g/hr. 

Amlnation  with  Ammonium  Acetate  and  ,'Cetlc  Acid;  A  solu¬ 
tion  of  50  g  of  ammonium  acetate  of  3  ml  of  glacial "acetic  in 
100  ml  of  absolute  ethanol  was  brought  to  a  boll  on  the  steam 
bath.  Fifty  grams  of  l,3“dlmethoxy-2,4,6-trihltroben2ene  was^  ~ 
dissolved  in  50  ml  of  boiling  benzene,  the  solution  filtered 
hot  and  added  to  the  boiling  ammonium  acetate-acetic  acid  solu¬ 
tion.  A  yellow  precipitate  began  to  form  Immediately,  and  the 
mixture  was  allowed  to  stand  on  the  steam  bath  at  a  temperature 
Just  below  boiling  for  one  hour,  cooled  to  room  temperature  and 
allowed  to  stand  over  nignc.  The  product  was  collected  by  fil¬ 
tration  and  wastied,  first  with  absolute  ethanol  then  with  ether, 
and  dried  In  the  vacuum  oven  at  II6®.  The  yield  was  3.99  g 
(91^),  m.p.  285°-?86®.  The  particle  size  was  75-100  microns. 

In  the  vacuum  stability  test  at  260®  the  product  gave  7.12  cc 
of  gas/g/hr. 

i 

Two  modifications  of  this  procedure  arle  suinmarlzed  in 
Table  II.,  ' 

Identification  of  2.4.6-Trlnitro-3-aroinopnenol;  In  one 
preparation  of  l,3-dlmethoxy'-2,4,6-trlnltrobenzene,  starting 
with  735  g  of  1,3-dlmethoxybenzene,  the  drowned  mixture  was 
allowed  to  stand  overnight  prior  to  filtering.  A  second  product 
precipitated  from  the  filtrate  and  washings  on  standing.  Six¬ 
teen  grams  of  this  material  melting  at  75®-85®,  was  recovered 
by  filtration.  On  recrystalllzatlon,  the  melting  point  was 
raised  to  85®-86®. 

Two  grams  of  the  above  product  was  dl83ol'"»d  in  12  .ml  of 
benzene  and  added  slowly  with  stirring  to  a  solution  of  1.5  ml 
of  concentrated  ammorhlum  hydroxide  in  30  ml  of  methanol  at  50°. 
The  temperature  was  held  at  '50°  for  20  minutes"  after“addrEi6n  ~~ 
was  complete.  Although  the  color  of  the  solution  changed 
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lumedlatelv  to  orange-yellow,,  there  was  no  Immediate  precipi¬ 
tation.  On  standing  overnight  at  room  temperature,  there  was 
a  small  amcuiit  of  precipitate  and  the  solution  was  placed  in 
the  refrigerator  at  approximately  5*^  for  an  additional  25  hours 
and  filtered.  The  product  was  0.22  g  of  orange-yellow  crystals 
melting  at  253°  (dec.).  A  small  amount  of  the  orange-yellow 
crystals  was  dissolved  in  water  and  the  solution  acidified 
with  hydrochloric  acid.  A  lemon-yellow  precipitate  formed 
Immediately.  The  solution  was  filtered  and  the  precipitate 
washed  with  water.  After  drying  in.  air,  the  melting  point  of 
the  product  was  173°-176o  and  was  raised  to  175°-176°  by  re-- 
crystalllzatlon  from  ethanol.  Mixed  melting  point  with  a 
sample  of  2,4,6-trlnltro-3-amlnophenol  (1),  175°"i76°. 
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